ABSTRACT
INTRODUCTION
Nowadays, most of the world's population has no access to the medical treatments and synthetic drugs, using traditional medicine because of its cheapest and easiest access. On the other hand, phytotherapic infusions and extracts commercialized in local markets have no proper quality control, which could be harmful to the users (Brandão et al. 1998) . In Brazil, despite the widespread use of natural medicine, there is a lack of pharmacological and toxicological studies, which are essential to prove the plants efficacy. Rudgea viburnoides (Cham.) Benth. (Rubiaceae), commonly known as "congonha-de-bugre", "cotó-cotó" and "chá-de-bugre", has been used for about three hundred years in Brazilian popular medicine (Young et al. 1998; Alves et al. 2000; Alves et al. 2004; Brandão et al. 2005) . Various parts of the plant possess different medicinal properties: the leaves are used to treat the rheumatism, syphilis, dyspepsia, bladder and urinary tract disease, high blood pressure, etc. Recently, it has been reported useful for weight loss diets. The roots, barks and stems relieve the nocturnal sweating of tuberculous patients, stomach ulcers and rheumatism, also being used as a blood depurative. The ripe fruit rinds exhibited a moderate antifungal activity against Cladosporium cladosporioides (Moreira 1983; Young et al. 1998; Alves et al. 2004 ). Recent studies with R. viburnoides leaf ethanolic extract did not cause acute toxic or mortality in the animals after the treatment (Pucci et al. 2007 ). However, the leaf infusion decreased the plasma triacylglycerol of Wistar rats, which was not related to a reduction in food consumption but correlated to microscopic changes in fatty deposits within the liver (Monteiro et al. 2009 ). The present work aimed to investigate the effects of R. viburnoides leaf infusion on adult Wistar rat testicular parenchyma.
MATERIAL AND METHODS

Infusion preparation
The leaves of R. viburnoides were collected in Congonhas (Minas Gerais -Brazil) in May, 2002. This species was identified by Gilmar Edilberto Valente, authenticated and deposited in the Herbarium VIC at the Department of Plant Biology (Federal University of Viçosa, Brazil) under the number 26728. The leaves were shadedried and used to prepare the infusion by pouring a liter of boiling water over them. The solution was allowed to steep for 20 minutes and filtered using filter paper. The product was an infusion of 3.0 mg extract per ml (0.3% w/v) and a yield of 32.153% (w/w) in terms of initial crude dry weight plant materal.
Animals
Thirty adult Wistar rats, 100-days-old and weighing 230-270g were obtained from the Department of Nutrition and Health Bioterium (Federal University of Viçosa, Viçosa, MG, Brazil) and maintained in individual cages in 12hL:12hD conditions. The animals used in the experiment were kept and handled in accordance to the Ethical Principles for Animal Research established by the Brazilian College for Animal Experimentation (COBEA). The animals were pelleted-fed standard rat food ad libitum.
Treatment
All the animals received water and the infusion in water bottles attached to the outside of the cage for 40 days. The control group received only water (200 mL). G-3 and G-6 received daily 200mL of leaf infusion of R. viburnoides at concentrations of 3 and 6 mg/ml, respectively. The dosages were selected to mimic the popular medicinal use. The daily consumption was measured.
Light microscopy
The animals were anesthetized with ether and the abdomen and thoracic cavities opened and were subsequently perfusion-fixed by whole body perfusion, based on the method proposed by Sprando (1990) . The testis, epididymis and seminal vesicle were dissected out and immediately placed in the same fixative solution. Testis tissue was post fixed for 24 h in 2.5% glutaraldehyde in phosphate buffer and prepared for embedding in glycol methacrylate (Historesin ® , Leica), following the routine technique. Subsequently, 4 µm thick sections were obtained and stained with toluidine blue-sodium borate.
Biometric parameters
The organs were carefully freed from the surrounding fat and connective tissue and weighed. One testis was dissected to remove the tunica albuginea. The gonadosomatic index (GSI = (TW/BW) × 100), which showed the percentage of body mass allocated to the testis was calculated based on body (BW) and testicular (TW) weights.
Volume and volumetric density (%) of the testis compartments
The volumetric densities were determined by using a 494-intersection grid placed in the ocular lens of an Olympus BX-50 light microscope. Nine thousand points were counted for each animal at 400X magnification, covering seminiferous epithelium, nucleus and cytoplasm of Leydig cells, blood vessels, lymphatic space and connective tissue. The volume of each component of the testis was determined as the product of the volumetric density and testicular volume. For subsequent morphometric calculations, the specific gravity of the testis tissue was considered to be 1.0. To obtain a more precise measurement of the testis volume, the testicular albuginea was excluded from the testis weight (França et al. 2000) .
Tubular diameter, seminiferous epithelium height and seminiferous tubules length
The tubular diameter and the seminiferous epithelium height were measured with a 100X magnification, using the software Image Pro-Plus. Thirty tubular profiles that were round or nearly round were measured for each animal. The total length of the seminiferous tubules (in meters) per testis and per gram of testis was obtained by the formula TL=VST/πR 2 , where TL= seminiferous tubule length; VST= the volume of the seminiferous tubule and R= seminiferous tubule diameter/2.
Leydig cell stereology
The volume of each Leydig cell was obtained from the nucleus volume and the proportion between the nucleus and cytoplasm. To obtain the nucleus volume, the diameters of 30 spherical nuclei showing evident nucleoli were measured for each animal. Leydig cell nuclear volume was expressed in µm 3 and obtained by the formula (4/3)πR 3 , where R = nuclear diameter/2. To calculate the proportion between the nucleus and cytoplasm, a 121-intersection grid was placed in the ocular lens of an Olympus BX-50 light microscope, using 1000X magnification. Three thousand points situated over the Leydig cells were counted for each animal. The number of Leydig cells per testis was estimated from the Leydig cell's individual volume and the volume occupied by the Leydig cells in the testis parenchyma.
Statistical analysis
All data were presented as the mean ± SEM and analyzed via ANOVA (Duncan test). The significance level was P<0.05.
RESULTS
The animals ingested 50 ml of tea and water per day on average. The weights of body, testis, tunica albuginea and seminal vesicle, as well as the gonadosomatic index (GSI) of R. viburnoidestreated animals were not significantly different from any of the groups studied (Table 1) . Also, the tubular diameter height and length of the seminiferous epithelium were not statistically different from the control ( Table 1 ). The morphometric measurements of the volumetric density and testicular volume were not statistically different from the control ( Table 1 ). The morphometric measurements of the volumetric density and testicular volume components were similar to the control group ( Table 2 ). The Leydig cell stereology is presented in the Table 3 . These parameters did not alter after the treatments, No Any alteration in the testicular morphology was observed in the treated-groups (Fig. 1) . Values are mean ± S.E.M. (n=10). Difference not statistically significant (p>0.05). Control: distilled water, G-3: R. viburnoides 3 mg/ml; G-6: R. viburnoides 6 mg/ml. Values are mean ± S.E.M. (n=10). Difference not statistically significant (p>0.05). Control: distilled water, G-3: R. viburnoides 3 mg/ml; G-6: R. viburnoides 6 mg/ml. 
DISCUSSION
The present study was undertaken to evaluate the effects of different concentrations of leaf infusion of R. viburnoides in relation to the biometry and testicular morphometry of adult Wistar rats. The results showed the non-toxic effect of the compounds tested, as shown by the unaltered body weight and plasma clinical parameters (Monteiro et al. 2009 ), which indicated normal functioning of vital organs, including androgen dependent accessory reproductive glands. Sperm production is highly correlated with the testicular weight. Testis weight generally establishes the normalcy of testis, enabling experimentally induced changes in testicular size and potential spermatozoa production to be assessed (França and Russell 1998) . In the present study, there were no alterations of testicular weight, suggesting that sperm production and fertility were not affected.
It is well established that androgens are the major regulators of growth, structure and functions of accessory sex organs (Creasy 2001) . The different doses of R. viburnoides infusion did not alter the weight of the seminal vesicle. Under the present experimentation model, results indicated that this infusion did not cause alterations in the testosterone levels in the treated rats. Functionally, the mammal testis is divided in two basic compartments: the tubular (or spermatogenic) and the intertubular (or androgenic) portions. In rats, 90% (volume density) of testicular parenchyma is occupied by the seminiferous tubules and 10% by interstitium (Russell and França 1995; Kim and Yang 1999) . In this work, different values were found for these compartments, but the volumetric density values in the treated animals were similar to the control, which raised the hypothesis that the infusion of R. viburnoides did not alter the volume or the volume density of testicular components (Fig. 1 ). There are several reasons for the variability seen in the volume density of the testicular components. These include the preparation methods that can result in tissue shrinkage, the morphometric techniques employed and the amount of sampling used by different investigators, which may vary considerably. The interpretation of images in which the quality varies inevitably leads to different results (Russell and França 1995) .In rats, the Leydig cells represent 3% of the testicular parenchyma and the number of cells per testis is variable in the data available from previous studies. Russell and França (1995) found 33.6 x 10 6 cells per testis in adult rats. On the other hand, Kim and Yang (1999) found 22 x 10 6 cells per testis and Ichihara and collaborators (1993) found 22 x 10 6 cells per gram of testis in adult rats. In the present study, the number of cells in control and treated animals was similar to the number of cells cited by Russell and França (1995) . Therefore, the present findings suggested that leaf infusion of R. viburnoides, in the doses and for the period during which it was administered, did not cause alterations in body biometry and testicular morphometry.
